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(57)Abstract: 

PROBLEM TO BE SOLVED: To remove refrigerating 
machine oil before changing through adsorption and 
permeation respectively by a method wherein a 
refrigerating cycle device is provided in a specified 
pipeline with a first oil recovery device having a first 
filter device provided with an adsorption member 
arranged between fine by perforated members or a 
second oil recovery device having a second filter device 
and a refrigerating machine oil separating member. 
SOLUTION: A heat source machine A and an indoor 
machine B are connected through a first connecting 
pipeline C and a second connecting pipeline D. An oil 
recovery device is provided in a pipeline between the 
outlet port of a heat source side heat exchanger 3, used 
for an evaporator, and the inlet port of a compressor 1 
or in another pipeline between the outlet port of a 
utilizing side heat exchanger 6, used as the evaporator, 
and the inlet port of the compressor 1. The oil recovery 
device is a first oil recovery device 1 1 having the first 
filter device consisting of an adsorption member, arranged between the fine-hole members. In 
the other case, the oil recovery device is the second oil recovery device having the second 
filter device and a refrigerating machine oil separating member, which are provided at the 
opening unit of an inflow pipeline. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The heat souce which made piping connection of a compressor, the heat-source side 
heat exchanger, etc., and the interior unit which made piping connection of a flow regulator, the 
use side heat exchanger, etc., In refrigerating cycle equipment equipped with the 1st connecting 
piping and 2nd connecting piping which connect said heat souce and said interior unit For piping 
between the inlet ports of said compressor, from the outlet of said use side heat exchanger used 
as piping or the evaporator of a vestibule of said heat-source side heat exchanger used as an 
evaporator [ of an outlet to said compressor ] Refrigerating cycle equipment characterized by 
having the 1st oil recovery system which has the 1st filter equipment which has arranged the 
adsorption member between pore members or the 2nd filter equipment prepared in inflow piping 
opening, and the 2nd oil recovery system which has a refrigerating-machine-oil separation 
member. 

[Claim 2] Refrigerating cycle equipment according to claim 1 characterized by the adsorption 
member of the 1st filter equipment of said 1st oil recovery system being activated carbon. 
[Claim 3] Refrigerating cycle equipment according to claim 1 characterized by the adsorption 
member of the 1st filter equipment of said 1st oil recovery system being fibrous adsorption 
material. 

[Claim 4] Said 1st oil recovery system is claim 1 characterized by having had the container 
which holds said 1st filter equipment opening of inflow piping prepared in said container lower 
part, and opening of outflow piping prepared in said container upper part, and having said 1st 
filter equipment between said double door regio oralis, and refrigerating cycle equipment 
according to claim 2 or 3. 

[Claim 5] The refrigerating-machine-oil separation member of said 2nd oil recovery system is 
refrigerating cycle equipment according to claim 1 characterized by the molecular size of a fluid 
penetrating the following [ predetermined magnitude ]. 

[Claim 6] The oil concentration detection equipment which detects the oil concentration of the 
predetermined refrigerating machine oil prepared in piping between the inlet ports of said 
compressor with said oil recovery system from the outlet of said use side heat exchanger used 
as piping or the evaporator of a vestibule of said compressor from the outlet of said heat-source 
side heat exchanger used as an evaporator, It has bypass piping which bypasses said oil 
concentration detection equipment connected through the piping switching unit, and said oil 
recovery system. When the detection concentration of the predetermined refrigerating machine 
oil of said oil concentration detection equipment becomes below a predetermined value It is 
refrigerating cycle equipment given in any 1 term among claim 1 to claims 5 characterized by 
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switching the flow of a refrigerant etc. to said bypass piping side with said piping switching unit 
from piping by the side of said oil concentration detection equipment and said oil recovery 
system. 

[Claim 7] For piping which connects said oil concentration detection equipment and said oil 
recovery system, the upstream and the downstream of said both equipments are equipped with 
piping isolation equipment, respectively. When the detection concentration of the predetermined 
refrigerating machine oil of said oil concentration detection equipment becomes below a 
predetermined value Refrigerating cycle equipment according to claim 6 characterized by 
separating the flow of a refrigerant etc. with said piping switching unit, and separating said oil 
concentration detection equipment and said oil recovery system from piping by the side of said 
oil concentration detection equipment and said oil recovery system with a change and said piping 
isolation equipment to said bypass piping side. 

[Claim 8] The heat souce which made piping connection of a compressor, the heat-source side 
heat exchanger, etc., and the interior unit which made piping connection of a flow regulator, the 
use side heat exchanger, etc., In refrigerating cycle equipment equipped with the 1 st connecting 
piping and 2nd connecting piping which connect said heat souce and said interior unit Piping 
between the inlet ports of said compressor is equipped with an oil recovery system from the 
outlet of said use side heat exchanger used as piping or the evaporator of a vestibule of said 
heat-source side heat exchanger used as an evaporator. [ of an outlet to said compressor ] By 
the refrigerating cycle which uses the thing of the 1st existing refrigerant and updates newly said 
the 1st connecting piping and said 2nd connecting piping to the thing for the 2nd refrigerant 
using said heat souce and said interior unit Refrigerating cycle equipment characterized by 
carrying out washing operation of said the 1st connecting piping and 2nd connecting piping using 
said 2nd refrigerant and its refrigerating machine oil. 

[Claim 9] Refrigerating cycle equipment according to claim 8 characterized by using hydro 
fluorocarbon, a hydrocarbon, ammonia, or a carbon dioxide as said 2nd refrigerant. 
[Claim 10] Refrigerating cycle equipment according to claim 8 characterized by using an ether 
oil, ester oil, or an alkylbenzene oil as said refrigerating machine oil. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the refrigerating cycle equipment which uses 
refrigerants, exchanging them newly. Heat souce and an interior unit are updated to the new 
thing for refrigerants, and in more detail, without updating, it is refrigerating cycle equipment for 
which the refrigerant was exchanged newly, and the connecting piping which connects heat 
souce and an interior unit separates and collects the residual oil in connecting piping etc., and is 
related with the refrigerating cycle equipment which makes the reuse of connecting piping 
possible. 
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[0002] 

[Description of the Prior Art] The conditioner equipped with the refrigerating cycle generally 
used conventionally is shown in drawing 9 . In drawing 9 , F is heat souce and builds in a 
compressor 1 , a four way valve 2, the heat-souce side heat exchanger 3, the 1 st actuation valve 
4, the 2nd actuation valve 7, and an accumulator 8. G is an interior unit and is equipped with the 
flow regulator 5 and the use side heat exchanger 6. The 1st connecting piping C and the 2nd 
connecting piping D connect, and heat souce F and an interior unit G form a refrigerating cycle. 
[0003] The end of the 1 st connecting piping C is connected with the heat-souce side heat 
exchanger 3 through the 1st actuation valve 4, and other ends of the 1st connecting piping C are 
connected with the flow regulator 5. The end of the 2nd connecting piping D is connected 
through a four way valve 2 and the 2nd actuation valve 7, and other ends of the 2nd connecting 
piping D are connected with the use side heat exchanger 6. Moreover, oil returning hole 8a is 
prepared in the lower part of outflow piping of the shape of a U tube of an accumulator 8. 
[0004] The flow of the refrigerant of this conditioner is accompanied and explained to drawing 9 . 
A continuous-line arrow head shows the flow of a broken-line arrow head's heating operation of 
the flow of air conditioning operation among drawing. First, the flow of air conditioning operation 
is explained. Through a four way valve 2, the gas refrigerant of elevated-temperature high 
pressure compressed with the compressor 1 flows into the heat-souce side heat exchanger 3, 
and heat exchange of it is carried out to a medium here, and it is condensate-ized. The 
condensate-ized refrigerant flows into a flow regulator 5 through the 1 st actuation valve 4 and 
the 1st connecting piping C, and it decompresses and will be in a low-pressure two-phase 
condition, and by the use side heat exchanger 6, heat exchange of it is carried out to a use 
medium, and it is evaporative-gas-ized. The evaporative-gas-ized refrigerant returns to a 
compressor 1 through the 2nd connecting piping D, the 2nd actuation valve 7, a four way valve 2, 
and an accumulator 8. 

[0005] Next, the flow of heating operation is explained. Through a four way valve 2, the 2nd 
actuation valve 7, and the 2nd connecting piping D, the gas refrigerant of elevated-temperature 
high pressure compressed with the compressor 1 flows into the use side heat exchanger 6, and 
heat exchange of it is carried out to a use medium, and it is condensate-ized. The condensate- 
ized refrigerant flows into a flow regulator 5, is decompressed, will be in a low-pressure two- 
phase condition, and through the 1st connecting piping C and the 1st actuation valve 4, by the 
heat-souce side heat exchanger 3, heat exchange of it is carried out to a medium, and it is 
evaporative-gas-ized. The evaporative-gas-ized refrigerant returns to a compressor 1 through a 
four way valve 2 and an accumulator 8. 

[0006] Conventionally, in such an air conditioning system, although CFC (chlorofluorocarbon) and 
HCFC (hydrochlorofluorocarbon) have been used as a refrigerant, in order that the chlorine 
contained in these refrigerants may destroy the ozone layer of a stratosphere, it is a pan for 
production regulation for abolition. As an alternative of these refrigerants, the conditioner using 
HFC (hydro fluorocarbon) which does not contain chlorine is implementation-ized. 
[0007] When the conditioner using CFC or HCFC is superannuated, it is necessary to change to 
a new conditioner but, and since CFC and HCFC are set as the object of abolition and 
production regulation, it is necessary to change them to the conditioner using a refrigerant which 
is [ HFC ] different. 
[0008] 

[Problem(s) to be Solved by the Invention] However, since an available period is long and 
superannuation is not carried out compared with heat souce F and an interior unit B, either, if it 
can be used as it is, exchange of a conditioner is possible for the 1st connecting piping C which 
connects heat souce F and an interior unit G, and the 2nd connecting piping D at low cost in 
simple again. 

[0009] However, a chlorine compound, a sulfur compound, etc. which mixed and deteriorated at 
the time of manufacture of the conditioner which used the chlorine compound and CFC which 
refrigerating machine oil, CFC, and HCFC in which the conditioner which used CFC and HCFC 
deteriorated deteriorated and generated, and HCFC for the connecting piping C which was being 
used with the conditioner which used CFC and HCFC, and connecting piping D remain. 
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[0010] If it is in the condition to which the above-mentioned residue remained mostly in 
connecting piping C and connecting piping D, for example, the conditioner using HFC is 
connected and connecting piping C and connecting piping D are used, refrigerating machine oil, 
an extant chlorine compound, an extant sulfur compound, etc. which deteriorated mix in the 
refrigerating machine oil for conditioners using HFC, degradation of the refrigerating machine oil 
for conditioners using HFC is promoted, and it is not desirable on the dependability of the 
conditioner using HFC. 

[001 1] For this reason, when the conditioner which used HFC for the 1st connecting piping C 
which was being used with the conditioner which used CFC and HCFC, and the 2nd connecting 
piping D was connected and connecting piping C and connecting piping D were used 
conventionally, the cleaning agent of dedication needed to wash connecting piping C and 
connecting piping D. They had the trouble that the cost concerning washing was high while these 
washing is very complicated and they required long duration. 

[0012] This invention is complicated in the connecting piping used with the refrigerating cycle 
equipment which used CFC and the HCFC system refrigerant, long duration is required, and 
activity cost offers the refrigerating cycle equipment which can carry out a reuse, without 
performing washing by the high cleaning agent of dedication and which used refrigerants, such as 
HFC. 
[0013] 

[Means for Solving the Problem] The refrigerating cycle equipment by invention of claim 1 of this 
application The heat souce which made piping connection of a compressor, the heat-source side 
heat exchanger, etc., and the interior unit which made piping connection of a flow regulator, the 
use side heat exchanger, etc., In refrigerating cycle equipment equipped with the 1 st connecting 
piping and 2nd connecting piping which connect said heat souce and said interior unit For piping 
between the inlet ports of said compressor, from the outlet of said use side heat exchanger used 
as piping or the evaporator of a vestibule of said heat-source side heat exchanger used as an 
evaporator [ of an outlet to said compressor ] It has the 1st oil recovery system which has the 
1 st filter equipment which has arranged the adsorption member between pore members or the 
2nd filter equipment prepared in inflow piping opening, and the 2nd oil recovery system which has 
a refrigerating-machine-oil separation member. 

[0014] Moreover, in invention of claim 1, the adsorption member of the 1st filter equipment of 
said 1st oil recovery system uses the refrigerating cycle equipment by invention of claim 2 as 
activated carbon. 

[0015] Moreover, in invention of claim 1, the adsorption member of the 1st filter equipment of 
said 1st oil recovery system of the refrigerating cycle equipment by invention of claim 3 is 
fibrous adsorption material. 

[0016] Moreover, in invention of claim 1, claim 2, or claim 3, said 1st oil recovery system is 
equipped with the container which holds said 1st filter equipment, opening of inflow piping 
prepared in said container lower part, and opening of outflow piping prepared in said container 
upper part, and the refrigerating cycle equipment by invention of claim 4 is equipped with said 
1st filter equipment between said double door regio oralis. 

[0017] Moreover, the refrigerating cycle equipment by invention of claim 5 is set to invention of 
claim 1, and the refrigerating-machine-oil separation member of said 2nd oil recovery system 
penetrates the following [ magnitude predetermined in the molecular size of a fluid ]. 
[0018] Moreover, the refrigerating cycle equipment by invention of claim 6 In invention of any 1 
term of claim 1 to claim 5 The oil concentration detection equipment which detects the oil 
concentration of the predetermined refrigerating machine oil prepared in piping between the inlet 
ports of said compressor with said oil recovery system from the outlet of said use side heat 
exchanger used as piping or the evaporator of a vestibule of said compressor from the outlet of 
said heat-source side heat exchanger used as an evaporator, It has bypass piping which 
bypasses said oil concentration detection equipment connected through the piping switching 
unit, and said oil recovery system. When the detection concentration of the predetermined 
refrigerating machine oil of said oil concentration detection equipment becomes below a 
predetermined value, the flow of a refrigerant etc. is switched to said bypass piping side with said 
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piping switching unit from piping by the side of said oil concentration detection equipment and 
said oil recovery system. 

[001 9] Moreover, the refrigerating cycle equipment by invention of claim 7 In invention of claim 6, 
for piping which connects said oil concentration detection equipment and said oil recovery 
system When the upstream and the downstream of said both equipments are equipped with 
piping isolation equipment, respectively and the detection concentration of the predetermined 
refrigerating machine oil of said oil concentration detection equipment becomes below a 
predetermined value The flow of a refrigerant etc. is separated with said piping switching unit, 
and said oil concentration detection equipment and said oil recovery system are separated from 
piping by the side of said oil concentration detection equipment and said oil recovery system 
with a change and said piping isolation equipment to said bypass piping side. 
[0020] Moreover, the refrigerating cycle equipment by invention of claim 8 The heat souce which 
made piping connection of a compressor, the heat-source side heat exchanger, etc., and the 
interior unit which made piping connection of a flow regulator, the use side heat exchanger, etc., 
In refrigerating cycle equipment equipped with the 1st connecting piping and 2nd connecting 
piping which connect said heat souce and said interior unit Piping between the inlet ports of said 
compressor is equipped with an oil recovery system from the outlet of said use side heat 
exchanger used as piping or the evaporator of a vestibule of said heat-source side heat 
exchanger used as an evaporator. [ of an outlet to said compressor ] By the refrigerating cycle 
which uses the thing of the 1st existing refrigerant and updates newly said the 1st connecting 
piping and said 2nd connecting piping to the thing for the 2nd refrigerant using said heat souce 
and said interior unit Washing operation of said the 1st connecting piping and 2nd connecting 
piping is carried out using said 2nd refrigerant and its refrigerating machine oil. 
[0021] Moreover, in invention of claim 8, hydro fluorocarbon, a hydrocarbon, ammonia, or a 
carbon dioxide is used for the refrigerating cycle equipment by invention of claim 9 as said 2nd 
refrigerant. 

[0022] Moreover, in invention of claim 8, an ether oil, ester oil, or an alkyibenzene oil is used for 
the refrigerating cycle equipment by invention of claim 10 as said refrigerating machine oil. 
[0023] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is 
explained with reference to a drawing. In addition, among each drawing, the same sign is given to 
the same or a corresponding part, and explanation is omitted or simplified into it. Gestalt 1. 
drawing 1 of operation is drawing showing the refrigerant circuit of a conditioner as an example 
of the refrigerating cycle equipment by the gestalt 1 of implementation of this invention. In 
drawing 1 , A is heat souce and builds in the piping change-over valve 12 which are a 
compressor 1 , the four way valve 2 which is a change-over valve which switches refrigerant flow, 
the heat-souce side heat exchanger 3, the 1 st actuation valve 4, the 2nd actuation valve 7, an 
accumulator 8, an oil separator 9, oil concentration detection equipment 10, the 1st oil recovery 
system 1 1, and a piping switching unit, the 3rd actuation valve 13, the 4th actuation valve 14, 
and the bypass piping 15. 

[0024] An oil separator 9 is formed in regurgitation piping of a compressor 1 , and the 
refrigerating machine oil breathed out with a refrigerant is separated from a compressor 1 . Oil 
concentration detection equipment 10 and the 1st oil recovery system 11 are connected with a 
four way valve 2 between accumulators 8, the end of oil concentration detection equipment 10 is 
connected to the 3rd actuation valve 1 3, and other ends are connected to the 1 st oil recovery 
system 1 1 . Moreover, the end of the 1 st oil recovery system 1 1 is connected to oil detection 
equipment 10, and other ends are connected to the 4th actuation valve 14. 9a is the bypass way 
where the end was connected to the pars basilaris ossis occipitalis of an oil separator 9, and the 
other end was connected to the downstream from the outlet of the 1st oil-separation equipment 
11. The piping change-over valve 12 is formed in order to change the refrigerant which flows 
from a four way valve 2, and refrigerating machine oil to the passage which flows into an 
accumulator 8 through the 3rd actuation valve 13, oil concentration detection equipment 10, the 
1st oil recovery system 11, and the 4th actuation valve 14, and the piping change-over valve 12 
and the passage which flows into an accumulator 8 through the bypass piping 15. Moreover, oil 
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returning hole 8a is prepared in the lower part of outflow piping of the shape of a U tube of an 
accumulator 8. B is an interior unit and is equipped with the flow regulator 5 (or flow control 
valve 5) and the use side heat exchanger 6. 

[0025] C is the 1 st connecting piping, the end is connected with the heat-souce side heat 
exchanger 3 through the 1 st actuation valve 4, and other ends are connected with the flow 
regulator 5. D is the 2nd connecting piping, the end is connected through a four way valve 2 and 
the 2nd actuation valve 7, and other ends are connected with the use side heat exchanger 6. It 
is installed in the distant location, the 1st connecting piping C and the 2nd connecting piping D 
connect, and heat souce A and an interior unit B form a refrigerating cycle. In addition, although 
air conditioning operation which uses the use side heat exchanger 6 as an evaporator by this 
conditioners using HFC as a refrigerant and switching a four-way switching valve 2, and heating 
operation used as a condenser are performed, since this actuation is common, explanation is 
omitted. 

[0026] Next, when the conditioner using CFC or HCFC updates to the conditioner using HFC 
according to superannuation etc., heat souce and an interior unit are updated to the thing for 
HFC, and the connecting piping between heat souce A and an interior unit B shows the exchange 
procedure of the conditioner of the gestalt of this operation which carries out a reuse, without 
performing washing by the cleaning agent of dedication. CFCs or HCFC(s) which were being used 
for the conditioner using CFC or HCFC are collected, and it exchanges for the heat souce A and 
the interior unit B which kick the heat souce which was being used for the conditioner using 
CFC or HCFC, and an interior unit in the gestalt of this operation shown in drawing 1 . The 1st 
connecting piping C and the 2nd connecting piping D reuse the thing of the conditioner using 
CFC or HCFC. Since heat souce A is beforehand filled up with HFC, closed, the 1st actuation 
valve 4 and the 2nd actuation valve 7 carry out vacuum suction of an interior unit B, the 1st 
connecting piping C, and the 2nd connecting piping D in the state of connection, and carry out 
the 1st actuation valve 4, valve opening of the 2nd actuation valve 7, and additional restoration 
of HFC after that. Then, washing operation of the 1st and 2nd connecting piping C and D used 
with the conditioner using CFC or HCFC is carried out by operating the conditioner of the 
gestalt of this operation. 

[0027] Next, the contents of washing operation of the 1st and 2nd connecting piping C and D 
used with the conditioner using CFC and HCFC by operating the conditioner of the gestalt of 
this operation are accompanied and explained to drawing 1 . A drawing solid line arrow head 
shows the flow of the washing pattern 1, and a broken-line arrow head shows the flow of the 
washing pattern 2. First, the washing pattern 1 is explained. With the refrigerating machine oil for 
HFC, such as ester oil, the gas refrigerant of HFC of elevated-temperature high pressure 
compressed with the compressor 1 has a compressor 1 breathed out, and flows into an oil 
separator 9. 

[0028] Here, it dissociates, and the gas refrigerant of HFC and some refrigerating machine oil for 
HFC flow into the heat-souce side heat exchanger 3 through a four way valve 2, and the great 
portion of refrigerating machine oil for HFC carries out heat exchange to media, such as air and 
water, here, it condenses, and liquefies. The liquefied refrigerant flows into the 1st connecting 
piping C through the 1st actuation valve 4. When liquid cooling intermediation of HFC and the 
refrigerating machine oil for HFC flow the 1st connecting piping C The parts (the residue is 
called henceforth) of CFCs, such as mineral oil which remains to the 1st connecting piping C and 
which deteriorated, the refrigerating machine oil for HCFC and a chlorine compound, a sulfur 
compound, etc. It dissolves in the flowing liquid cooling intermediation of HFC and the 
refrigerating machine oil for HFC, and both flows, and according to both the shearing force by 
liquid cooling intermediation of HFC, and flow of the refrigerating machine oil for HFC, a part 
flows and flows into a flow regulator 5. Liquid cooling intermediation of HFC is decompressed to 
low voltage, and will be in the two phase condition of a low-pressure gas and a liquid, carry out 
heat exchange to use side media, such as air, by the use side heat exchanger 6, evaporate, and 
although gasified, here Some above-mentioned residues dissolve in the flowing liquid cooling 
intermediation of HFC and the refrigerating-machine-oil section for HFC, and it both flows, and a 
part flows according to both the shearing force by flow of the HFC refrigerant of a NI phase 
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state or a gas condition, and the refrigerating machine oil for HFC. 

[0029] Evaporating, the HFC refrigerant and the refrigerating machine oil for HFC which were 
gasified flow into the 2nd connecting piping D with the residue which remained to the 1st 
connecting piping C. Some residues of the 2nd connecting piping D dissolve in the HFC 
refrigerant and the refrigerating machine oil for HFC of a NI phase state, and it both flows. 
Moreover, a part According to the shearing force by flow of the HFC refrigerant of a NI phase 
state or a gas condition, or the refrigerating machine oil for HFC It both flows and flows into the 
2nd actuation valve 7 pan to the 1st oil recovery system 1 1 through a four way valve 2, the 
piping change-over valve 12, the 3rd actuation valve 13, and oil concentration detection 
equipment 10 with the residue in the 1st connecting piping C. 

[0030] The concentration of the specific oil which was flowing with a HFC refrigerant and the 
refrigerating machine oil for HFC with oil concentration detection equipment 10, For example, it 
is used with the conditioner using CFC or HCFC, and the concentration of refrigerating machine 
oil, such as mineral oil which remained in connecting piping, can be detected. In washing 
operation of the connecting piping used with the conditioner using CFC and HCFC which used 
the conditioner of the gestalt of this operation When the concentration of the mineral oil which 
remains to connecting piping can be known to serial and change of the concentration reaches 
the desired value in washing operation That is, when the detection concentration of harmful 
predetermined refrigerating machine oil, such as mineral oil, becomes below a predetermined 
value, washing time amount can be completed and the effectiveness of washing operation can be 
raised. Moreover, in the 1 st oil recovery system 1 1 , it dissociates with the gas refrigerant of 
HFC, the refrigerating machine oil for HFC which dissolved the residue and the residue which 
flowed from the 1st connecting piping C and the 2nd connecting piping D is collected, and the 
harmful residues which remained in the connecting piping currently used with the conditioner 
using CFC or HCFC are collected. After that, the gas refrigerant of HFC flows into an 
accumulator 8 through the 4th actuation valve 14, and returns to a compressor 1. 
[0031] After predetermined washing operation is completed, it changes from the circuit which 
passes the piping change-over valve 12 through oil concentration detection equipment 10 and 
the 1st oil recovery system 1 1 to the circuit which passes through the bypass piping 15, and the 
usual air-conditioning operation is attained. In addition, the detection approach of oil 
concentration detection equipment 10 and the recovery approach of the 1st oil recovery system 
1 1 are explained later. 

[0032] Next, the flow of the washing pattern 2 is explained. With the refrigerating machine oil for 
HFC, the gas refrigerant of HFC of elevated-temperature high pressure compressed with the 
compressor 1 has a compressor 1 breathed out, and flows into an oil separator 9. Here, the great 
portion of refrigerating machine oil for HFC is separated, and the gas refrigerant of HFC and 
some refrigerating machine oil for HFC flow into the 2nd connecting piping D through a four way 
valve 2 and the 2nd actuation valve 7. 

[0033] When the gas refrigerant and the refrigerating machine oil for HFC of HFC flow the 2nd 
connecting piping D, some residues which remain to the 2nd connecting piping D dissolve in the 
flowing refrigerating machine oil for HFC, it both flows, and according to both the shearing force 
by flow of the gas refrigerant of HFC, and the refrigerating machine oil for HFC, a part flows and 
flows into the use side heat exchanger 6. The refrigerant which carried out heat exchange of the 
gas refrigerant of HFC to the use medium, carried out condensation and liquefaction here, and 
was condensed and liquefied flows into a flow regulator 5, it is decompressed to low voltage 
here, will be in the two phase condition of a low-pressure gas and a liquid, and will flow into the 
1st connecting piping C. 

[0034] It dissolves in the liquid cooling intermediation of HFC and the refrigerating machine oil 
for HFC used as the NI phase state of a gas and a liquid, and both flows, and a part flows 
according to both the shearing force by flow of the HFC refrigerant of a NI phase state, or the 
refrigerating machine oil for HFC, and some residues of connecting piping C are carried to the 
heat-souce side heat exchanger 3 through the 1st actuation valve 4 with the residue of 
connecting piping D. Here, heat exchange of the refrigerant of a gas-liquid two phase state is 
carried out to media, such as air and water, and it evaporates and is gasified. The gasified HFC 
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refrigerant flows into the 1st oil recovery system 1 1 through a four way valve 2, the piping 
change-over valve 12, the 3rd actuation valve 13, and oil concentration detection equipment 10 
with the refrigerating machine oil for HFC, and the residue. 

[0035] With oil concentration detection equipment 10, the concentration of the specific oil which 
was flowing with a HFC refrigerant and the refrigerating machine oil for HFC can be detected like 
washing operation of said washing pattern 1, the concentration of the mineral oil which remains 
to connecting piping can be known to serial, when the concentration reaches the desired value in 
washing operation, washing time amount can be completed, and the effectiveness of washing 
operation can be raised. Moreover, in the 1st oil recovery system 1 1, it dissociates with a gas 
refrigerant, the refrigerating machine oil for HFC which dissolved the residue and the residue 
which flowed from the 2nd connecting piping D and the 1st connecting piping C is collected, and 
the harmful residues which remained in the connecting piping currently used with the conditioner 
using CFC or HCFC are collected. After that, the gas refrigerant of HFC flows into an 
accumulator 8 through the 4th actuation valve 14, and returns to a compressor 1. 
[0036] After predetermined washing operation is completed, it changes from the circuit which 
passes the piping change-over valve 12 through the 1st oil recovery system 1 1 to the circuit 
which passes through the bypass piping 15, and the usual air-conditioning operation is attained. 
[0037] In addition, a washing pattern high [ of cleaning effect ] can be chosen according to the 
situation of the connecting piping washed although, as for the gas-liquid two-phase refrigerant 
[ of the low-temperature low voltage / as for the high-pressure liquid cooling intermediation and 
2nd connecting piping D, in the 1st connecting piping C, by the washing pattern 1, a low voltage 
gas refrigerant flows as mentioned above, and / connecting piping / C / 1st / in the washing 
pattern 2 ], and 2nd connecting piping D, an elevated-temperature high pressure gas refrigerant 
flows and a cleaning effect changes with washing patterns, and it can also combine. That is, 
selection of a washing pattern and combination can be taken into consideration by ** which can 
be well washed since the mineral oil which exfoliated from piping according to shearing force 
when a cleaning effect is [ for mineral oil to exist in connecting piping mostly in early stages of 
washing operation, and to carry out washing operation with a gas refrigerant early / of the rate 
of flow ] higher (it can wash away) and mineral oil also washed the minute amount by the two 
phase has specific gravity lighter than a refrigerant, it rises to surface after liquid cooling 
intermediation and it is carried. 

[0038] In addition, during washing operation, since the refrigerating machine oil for HFC which 
flowed into the 2nd connecting piping D is separated and recovered by the 1st oil recovery 
system 1 1 from an oil separator 9, the refrigerating machine oil for HFC with which the 
compressor 1 was filled up decreases in number with the passage of time, but if additional 
restoration of the refrigerating machine oil for HFC of the amount which decreases in washing 
operation time is carried out from the time of a washing start up, it is satisfactory. Moreover, by 
changing from the circuit which passes the piping change-over valve 12 through oil 
concentration detection equipment 10 and the 1st oil recovery system 11 to the circuit which 
passes through the bypass piping 15, after predetermined washing operation is completed Oil 
concentration detection equipment 10 and the 1st oil recovery system 11 can be removed from 
the actuation valve 13 and the actuation valve 14 which are piping isolation equipment. Picking 
outside, the bottom, oil concentration detection equipment 10 and the 1st oil recovery system 
1 1 can be reused for the other products of the gestalt of this operation, and can offer the oil 
concentration detection equipment 10 of the gestalt of this operation, and the 1st oil recovery 
system 1 1 by low cost. 

[0039] Next, oil concentration detection equipment 10 is explained. Drawing 2 illustrates the 
example of oil concentration detection equipment 10. As for 10a, metal wire gauze-like filter 10f 
is prepared in the point for inflow piping by which a cylinder-like container and 10b were 
prepared in the upper part of container 10a. It is piping prepared in the lower part of container 
10a, and bulb 10e (outflow piping for which 10c was prepared in the upper part of container 10a, 
and 10d) is prepared in the point. 10g and 10h are scuttles which consist of quartz glass which 
penetrates the light from light source 1 0i which emits the light. Moreover, 1 0j is a detector which 
detects the transparency reinforcement of the light from light source 10i. 
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[0040] The gas refrigerant of HFC which flowed from inflow piping 10b, the refrigerating machine 
oil for HFC, and the residue reach filter 10f, and refrigerating machine oil, such as mineral oil 
contained in the refrigerating machine oil for HFC and the residue here, serves as foamy or an oil 
droplet, passes filter 10f, and falls at the pars basilaris ossis occipitalis of container 10a. 
Moreover, the gas refrigerant of HFC which passed filter 1 0f flows out from outflow piping 10c 
with some of refrigerating machine oil, such as mineral oil contained in the refrigerating machine 
oil for HFC, and the residue, and residues. 

[0041] The ester oil which is typical refrigerating machine oil used for the conditioner which used 
the HFC refrigerant of the gestalt of this operation The refractive index to the light whose 
wavelength is 540nm is 1.454. Again The principal component of the oil which remains to the 
connecting piping C currently used with the conditioner which used CFC and the HCFC 
refrigerant, and connecting piping D is refrigerating machine oil currently used with the 
conditioner which used CFC and the HCFC refrigerant. The refractive index to the light whose 
wavelength of the mineral oil which is the typical refrigerating machine oil is 540nm is 1.498. 
Drawing 3 is the relation of the refractive index to the light whose mineral oil concentration and 
wavelength of mixed liquor in ester oil are 540nm. From the relation shown in drawing, the 
concentration of ester oil and mineral oil can be known in the mixed liquor of ester oil and 
mineral oil by measuring the refractive index to the light whose wavelength of the mixed liquor is 
540nm. Here, although the case where the wavelength of the light emitted from the light source 
was 540nm was shown, relation with the same said of the light of which wavelength emitted from 
the light source is realized. 

[0042] Therefore, the concentration of the ester oil in container 10a and mineral oil can be 
known by emitting the light of specific wavelength, detecting the transparency reinforcement of 
light in detector 10j through the mixed liquor of 10g of scuttles, the ester oil accumulated into 
container 10a, and mineral oil, and 10h of scuttles, and calculating the refractive index of the 
mixed liquor of ester oil and mineral oil from light source 10i. 

[0043] How to calculate the refractive index is explained based on drawing 4 from the 
transparency reinforcement of the light of the mixed liquor of the ester oil accumulated into 
container 10a, and mineral oil. In drawing 4 , the scuttle of n1 and 1 0j are the detectors which 
detect the reinforcement of light 10i, and a refractive index [ as opposed to / refractive index / 
the light source to which 1 0i emits the light of specific wavelength, and / as opposed to the 
wavelength in 10g / the wavelength in the scuttle of n1 and 10h ] is a refractive index [ as 
opposed to the wavelength in air in nO ]. Moreover, 10k, 101., 10m f and 10n are 101. of interfaces 
with the mixed liquor of air, 10g [ of scuttles ] interface 10k, 10g of scuttles and the refrigerating 
machine oil for HFC, and mineral oil, 10m of the mixture of the refrigerating machine oil for HFC, 
and mineral oil, and 10h [ of scuttles ] interfaces, and 10n of interfaces with 10h of scuttles, and 
air. 

[0044] When the absorption to the light of a certain wavelength is small enough and the 
refractive index to the light of the wavelength generally lets the light pass in a different medium 
from na and nb, the permeability T of a transmitted light is as follows. 

T=(4nanb)/(na+nb)2 [0045] Therefore, the permeability T of the light of the wavelength which the 
transparency reinforcement of the light of the wavelength will decrease according to an upper 
type by interface 10k, 101. of interfaces, 10m of interfaces, and 10n of interfaces if the light of a 
certain wavelength is emitted from light source 10i as shown in drawing 4 , and is detected in 
detector 1 0j is as follows. 

T={(4nzero n1) /(n0+n1)2}2x {(4none n2) /(n1+n2) 2} 2 [0046] Here, since nO is the refractive 
index of the air over the light of the wavelength, it is a known value, and n1 can ask for the 
refractive index n2 of the mixed liquor of ester oil and mineral oil by using the scuttle of the 
known ingredient of a refractive index to the light of the wavelength. 

[0047] Thus, the light of specific wavelength is emitted from light source 10i, the permeability of 
the light of the wavelength is detected by detector 10j, it is possible to ask for the refractive 
index n2 of the mixed liquor of ester oil and mineral oil, and the mineral oil concentration in ester 
oil as shown in drawing 3 , and the concentration of the mineral oil in the oil accumulated in 
container 10a from the relation of a refractive index can be known. 
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[0048] Thus, the concentration of oils, such as mineral oil, is detectable by measuring the 
permeability of through and mixed liquor for the light of specific wavelength, and calculating a 
refractive index in the mixed liquor of the refrigerating machine oil for HFC, and mineral oil. Here, 
although the case where the light emitted from the light source was the light was explained, the 
light emitted from the light source may be which light, such as infrared radiation and ultraviolet 
rays, and can detect the concentration of oils, such as mineral oil, similarly by using the detector 
corresponding to it. Moreover, although the detection means of the mineral oil concentration in 
the mixed liquor of ester oil and mineral oil was shown here, the concentration of mixed oil is 
detectable similarly about the mixed liquor of the oil of other components. 

[0049] Moreover, ester oil and mineral oil which were accumulated into container 10a from bulb 
10e can be discharged. After discharging these ester oil and mineral oil that were accumulated, 
the concentration of the ester oil collected further and mineral oil is detectable. If the mineral oil 
concentration collected after washing operation of fixed time amount can be detected with high 
degree of accuracy and the concentration of mineral oil has become below desired value, 
washing operation can be completed and shortening of the time amount of washing operation can 
be attained. 

[0050] Next, the 1st oil recovery system 1 1 is explained. Drawing 5 illustrates the example of the 
1st oil recovery system 1 1. A cylinder-like container and 11b are inflow piping by which outflow 
piping and 1 1 c were prepared in the lower part of container 1 1 a, and, as for 1 1 a, 1 1 d of pinholes 
by which an inflow is injected downward is prepared in the point. 1 1e and 1 1i are filters which are 
pore members, it is formed with a sintered metal and, as for the gap of Filters 1 1e and 1 1i f the 
solid particulate of the magnitude beyond this cannot pass Filters 11e and 11i by about 10 
microns. 1 1f is fiber made from polypropylene, 11g is activated carbon and these are adsorption 
members. It is a filter for preventing the outflow of activated carbon, and 1 1 h consists of glass 
wool. Although the 1st filter equipment is constituted from pore membere [11] and 1 1i, 
adsorption memberf [11] and 1 1g, and filter 1 1h, if adsorption members [ 1 1f and 1 1g ] one side 
is arranged between pore member 1 1e and 1 1i at least, the role of the 1st filter will be played. 
[0051] The residue in the HFC refrigerant which flowed from inflow piping 11c, the refrigerating 
machine oil for HFC, and connecting piping flows so that it may be injected toward a container 
11a lower part from 1 1d of pinholes. The oil droplet of the residue in connecting piping, such as 
refrigerating machine oil for HFC sprayed on container 11a and mineral oil, piles up in the pars 
basilaris ossis occipitalis of container 11a, and is separated with a gas refrigerant. Here, some 
solid foreign matters contained in the residue in connecting piping precipitate with the 
refrigerating machine oil for HFC, mineral oil, etc. 

[0052] The residues which were not able to precipitate at the pars basilaris ossis occipitalis of 
container 11a, such as refrigerating machine oil for HFC and mineral oil, go up the inside of 
container 11a with HFC, and reach filter 11e. Here, magnitude cannot pass a particle 10 microns 
or more. The residue in HFC which passed filter 1 1e, the refrigerating machine oil for HFC, and 
connecting piping C and D reaches adsorption material 11f. 

[0053] 1 1f of adsorption members which are fiber made from polypropylene is oleophilic, and 
they adsorb oil, such as refrigerating machine oil for HFC, and mineral oil contained in the 
residue in connecting piping C and D. Moreover, the chlorine compound and sulfur compound 
which are dissolving into oils, such as mineral oil, are removable. Furthermore, some solid foreign 
matters contained in the residue in connecting piping are adsorbed by 1 1f of adsorption 
members. 

[0054] HFC which penetrated 1 1f of adsorption members and the refrigerating machine oil for 
HFC, mineral oil, etc. reach to 1 1g of activated carbon. 1 1f of activated carbon has a vast 
specific surface area and pore structure, and it adsorbs the refrigerating machine oil for HFC, 
mineral oil, etc. 1 1g of activated carbon has the property to adsorb a nonpolar molecule rather, 
rather than the polar molecule, and the mineral oil which is a non-polarity is adsorbed more 
nearly alternatively. 

[0055] Furthermore, 11g of activated carbon adsorbs the harmful chlorine compound and harmful 
sulfur compound which remain in connecting piping. Drawing 6 shows the adsorption engine 
performance of the chlorine compound by activated carbon, an axis of ordinate shows the 
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chlorine compound amount of adsorption per unit activated carbon, and the axis of abscissa 
shows the concentration of a chlorine compound. Here, although the adsorption property over 
the chlorine compound of activated carbon was shown, it has the adsorption engine performance 
with the same said of a sulfur compound. Thus, by using 1 1g of activated carbon, harmful oil, a 
chlorine compound, and ************ can be made to adsorb, and an injurious ingredient can be 
removed efficiently. 

[0056] HFC which penetrated 1 1g of activated carbon arrives at the upper part in container 11a 
through filter 1 1 h and filter 1 1i, and flows out from outflow piping 1 1b. In addition, even if it uses 
the 2nd (it indicates in gestalt 2 of operation) below-mentioned oil recovery system instead of 
the 1st aforementioned oil recovery system as an oil recovery system, the almost same 
effectiveness is acquired. That is, the 1st oil recovery system and the 2nd oil recovery system 
may be exchanged mutually. 

[0057] Although the fiber made from polypropylene which is fibrous adsorption material as 1 1f of 
adsorption members was used in this 1 st oil recovery system, the same effectiveness is 
expectable even if it, in addition to this, uses fibrous adsorption material, such as cellulose fiber, 
nylon fiber, polyester fiber, and glass wool, as an adsorption member. 

[0058] Furthermore, in order to wash and collect efficiently the residues which remain in the 1st 
connecting piping C and the 2nd connecting piping D, the component which has a cleaning effect 
in the refrigerant circuit of the gestalt of this operation may be added, washing operation may be 
carried out, it can dissociate and adsorption material 1 1f and 1 1g of activated carbon can 
recover the component which was added in such a case. 

[0059] As mentioned above, by installing oil concentration detection equipment 10 and the 1st oil 
recovery system 1 1 in a refrigerant circuit The harmful oil which remains to the 1st connecting 
piping C and the 2nd connecting piping D, a chlorine compound, Are complicated in the 1st and 
2nd connecting piping C and D which could separate and collect sulfur compounds etc., could 
detect the specific oil concentration in a refrigerant circuit, and was used with the refrigerating 
cycle equipment using CFC and a HCFC system refrigerant. Long duration is required and 
activity cost offers the refrigerating cycle equipment which can be used without performing 
washing by the high penetrant remover of dedication and which used a refrigerant which is 
[ HFC ] different. In addition, the 1st oil recovery system establishes space in the adsorption 
member upper part and the lower part in a container, and makes it the structure which does not 
require dynamic pressure for an adsorption member. Since it is easy to adsorb so that contact 
time with an oil etc. is long, an adsorption member (especially activated carbon) establishes 
space in an inflow part, and reduces the rate of flow, and he is trying to flow into an adsorption 
member (after making it stabilized). When a cylinder container is used, a path comes size, the 
forge-fire rate of flow becomes slow, and adsorption effectiveness becomes good. Moreover, an 
oil droplet is separable from a refrigerant by putting in inflow piping 1 1c to the interior of a 
container, preparing 1 1d of openings downward and applying the oil droplet which flowed to a 
container wall. Moreover, it is considering as the structure of accumulating an oil in the container 
lower part, below the adsorption member by preparing inflow piping opening in the container 
lower part, and preparing opening of outflow piping in the container upper part above an 
adsorption member. Then, the oil which came out of inhalant canal opening of the container 
lower part collects on the lower part of a container, can decrease the mineral oil which goes up 
the inside of a container with a refrigerant gas, and does not need a superfluous adsorption 
member. Moreover, although the gestalt of this operation showed the example which connected 
oil concentration detection equipment 10 and the 1st oil recovery system 1 1 to this order at the 
serial Between the 3rd actuation valve 13 and the 4th actuation valve 14, piping connection is 
made or the 1st oil recovery system 1 1 is connected to juxtaposition through piping which 
bypasses oil concentration detection equipment 10, and only when detecting oil concentration 
with a closing motion valve, you may make it oil concentration detection equipment 10 pour a 
refrigerant etc. 

[0060] With the gestalt of this operation, about the installation of the 1 st oil recovery system 1 1 
Although piping between the four way valves 2 and accumulator 8 inlet ports which switch 
refrigerant flow as mentioned above is the most desirable In addition, piping of the vestibule of 
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the outlet of the use side heat exchanger 6 used as piping or the evaporator of a vestibule of a 
compressor 1 from the outlet of a four way valve 2, and the piping of the vestibule of a 
compressor 1 and the heat-source side heat exchanger 3 further used as an evaporator to the 
compressor 1 To be (however, removing the 2nd connecting piping naturally), and what is 
necessary is just the location where a refrigerant condition is mainly concerned with a gas 
condition in short. When it considers as piping of the vestibule of a compressor 1 as an 
evaporator from the outlet of the heat-source side heat exchanger 3 using the installation of the 
1st oil recovery system 1 1 When washing operation is performed from the washing pattern 2 and 
it considers as piping of the vestibule of a compressor 1 from the outlet of the use side heat 
exchanger 6 using an installation as an evaporator The refrigerant which contained the residue 
by carrying out from the washing pattern 1 can return to a compressor 1, after going via the 1st 
oil recovery system 1 1 . the bad influence to a compressor can be lost (a ** — the same is said 
of the 2nd oil recovery system 16 of the gestalt 2 of the below-mentioned operation about the 
installation of the 1st oil recovery system 11). Moreover, although the gestalt of this operation 
indicated the refrigerating cycle in which both heating operations (let the heat-souce side heat 
exchanger 3 be an evaporator) which use refrigerant flow as air conditioning operation which 
uses the change side and use side heat exchanger 6 as an evaporator, and a condenser by the 
four way valve 2 which is a change-over valve are possible, this technique can apply the use 
side heat exchanger 6 without the aforementioned change-over valve to the refrigerating cycle 
only for air conditionings used only as an evaporator, for example. In this case, washing operation 
is set to the washing pattern 1 which was naturally in agreement with the refrigerant flow of said 
refrigerating cycle, or 2 (also in the gestalt 2 of the below-mentioned operation, the same is said 
of this case). Moreover, although the example to which one interior unit B was connected was 
explained, it cannot be overemphasized that the same effectiveness is done so also with the 
conditioner by which two or more interior units B were connected to juxtaposition or a serial. 
Moreover, even if the ice thermal storage tub and the water heat storage tank are installed in 
the heat-souce side heat exchanger 3, a serial, or juxtaposition, it is clear to do the same 
effectiveness so. Moreover, it is clear that heat souce A does the same effectiveness so also in 
the conditioner connected to two or more set juxtaposition. Moreover, although the gestalt of 
this operation explained the air conditioning system, effectiveness with the same said of a 
refrigerator or a chiller is acquired. 

[0061] When an ether oil, ester oil, or an alkylbenzene oil is especially used as refrigerating 
machine oil, The 1st existing connecting piping C which was being used for these refrigerating 
machine oil with the conditioner which used CFC which is the 1st existing refrigerant, and HCFC 
Since the mineral oil which is refrigerating machine oil of the conditioner which used CFC and 
HCFC which remains to the 2nd connecting piping D does not dissolve, When using the 1st 
connecting piping C which was being used with the conditioner which used CFC and HCFC, and 
the 2nd connecting piping D, it sets to the refrigerating cycle of a conditioner. The mineral oil 
which is the residue may dissociate, it may have a bad influence on a refrigerating cycle, 
sufficient washing is required, and especially washing operation by the conditioner of the gestalt 
of this operation is effective. Moreover, it sets to the conditioner using the hydro fluorocarbon, 
the hydrocarbon, the ammonia, or the carbon dioxide which is the 2nd refrigerant newly used as 
a refrigerant. The 1st connecting piping C which was being used with the conditioner which used 
CFC and HCFC It is hard to dissolve mineral oil and the chlorine-based compound which remain 
to the 2nd connecting piping D, and a sulfur system compound in the refrigerant of hydro 
fluorocarbon, a hydrocarbon, ammonia, or a carbon dioxide. It may have a bad influence on a 
refrigerating cycle, sufficient washing is required, and especially washing operation by the 
refrigerant by the conditioner of the gestalt of this operation used newly and its refrigerating 
machine oil is effective. 

[0062] Gestalt 2. drawing 7 of operation is drawing showing the refrigerant circuit of a 
conditioner as an example of the refrigerating cycle equipment by the gestalt 2 of 
implementation of this invention. In drawing 7 , since sign B-D, 1-9, 12-15, and 9a are the same 
as that of the gestalt 1 of operation, they omit detailed explanation. In drawing 7 , E is heat 
souce, 16 is the 2nd oil recovery system, and the 2nd oil recovery system 16 is formed through 
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the 3rd actuation valve 13 and the 4th actuation valve 14, respectively between the four way 
valve 2 and the accumulator 8. 

[0063] Moreover, the continuous-line arrow head in drawing shows the flow of the washing 
pattern 1, a broken-line arrow head shows the flow of the washing pattern 2, and since it is the 
same washing pattern as the gestalt 1 of operation, detailed explanation is omitted. 
[0064] The 2nd oil recovery system 16 is explained. Drawing 8 illustrates the 2nd oil recovery 
system 16. Metal filter 16f of the shape of a wire gauze whose 16a is the 2nd filter equipment at 
a point for inflow piping by which a cylinder-like container and 16b were prepared in the upper 
part of container 16a is prepared. It is piping prepared in the lower part of container 16a, and 
bulb 1 6e (outflow piping for which 1 6c was prepared in the upper part of container 1 6a, and 1 6d) 
is prepared in the point. 1 6g is a rubber demarcation membrane which is the refrigerating- 
machine-oil separation member installed in the container 16a inside. 

[0065] The HFC gas refrigerant which flowed from inflow piping 16b, the refrigerating machine oil 
for HFC, and the residue reach filter 16f, they serve as that the refrigerating machine oil for HFC 
and mineral oil are foamy, or an oil droplet, pass filter 16f, and result in 16g of rubber 
demarcation membranes here. 

[0066] A rubber demarcation membrane penetrates the liquid below magnitude with a fixed 
molecular size. The molecular weight of the principal component of mineral oil is about 200-600, 
since the molecular weight of the principal component of the refrigerating-machine-oil ester oil 
for typical HFC is about 700-800, by using 1 1g of rubber demarcation membranes which can 
pass a with a molecular weight of 650 or less component, only mineral oil can pass 11g of rubber 
demarcation membranes, and it is accumulated in the pars basilaris ossis occipitalis of a 
container 16. Some ester oil which cannot pass 1 1g of rubber demarcation membranes flows out 
from outflow piping 16c with a HFC gas refrigerant, and a part piles up on 16g of rubber 
demarcation membranes. 

[0067] Thus, a HFC refrigerant, the refrigerating machine oil for HFC, and mineral oil are 
separated inside container 16a. Moreover, the mineral oil accumulated in the container 16a pars 
basilaris ossis occipitalis is recoverable by opening bulb 16e through 16d of piping. 
[0068] Thus, molecular size can separate and collect the mineral oil below fixed magnitude etc. 
alternatively by choosing a rubber demarcation membrane. 

[0069] As mentioned above, by installing the 2nd oil recovery system 16 in a refrigerant circuit 
Are complicated in the connecting piping which could separate and collect efficiently oil, such as 
harmful mineral oil which remains to the 1st connecting piping C and the 2nd connecting piping 
D, and was used with the refrigerating cycle equipment using CFC and a HCFC system 
refrigerant. Long duration is required and activity cost offers the refrigerating cycle equipment 
which can be used without performing washing by the high penetrant remover of dedication and 
which used a refrigerant which is [ HFC ] different. 

[0070] With the gestalt of this operation, although the example of the 2nd oil recovery system 
was shown as an oil recovery system, even if it uses the 1st oil recovery system indicated with 
the gestalt 1 of said operation instead of the 2nd oil recovery system, in the gestalt 1 of the 
aforementioned operation, the 2nd oil recovery system may be used instead of the 1 st oil 
recovery system. Moreover, although the gestalt of this operation explained the example to 
which one interior unit B was connected, it cannot be overemphasized that the same 
effectiveness is done so also with the conditioner by which two or more interior units B were 
connected to juxtaposition or a serial. Moreover, even if the ice thermal storage tub and the 
water heat storage tank are installed in the heat-souce side heat exchanger 3, a serial, or 
juxtaposition, it is clear to do the same effectiveness so. Moreover, it is clear that heat souce A 
does the same effectiveness so also in the conditioner connected to two or more set 
juxtaposition. Moreover, although the gestalt of this operation explained the air conditioning 
system, effectiveness with the same said of a refrigerator or a chiller is acquired. 
[0071] When an ether oil, ester oil, or an alkylbenzene oil is especially used as refrigerating 
machine oil, Since the mineral oil which is refrigerating machine oil of the conditioner which used 
CFC and HCFC which remains to the 1st connecting piping C which was being used with the 
conditioner which used CFC and HCFC, and the 2nd connecting piping D does not dissolve in 
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these refrigerating machine oil, When using the 1st connecting piping C which was being used 
with the conditioner which used CFC and HCFC, and the 2nd connecting piping D, it sets to the 
refrigerating cycle of a conditioner. The mineral oil which is the residue may dissociate, it may 
have a bad influence on a refrigerating cycle, sufficient washing is required, and especially 
washing operation by the conditioner of the gestalt of this operation is effective. Moreover, it 
sets to the conditioner using hydro fluorocarbon, a hydrocarbon, ammonia, or a carbon dioxide as 
a refrigerant. The 1st connecting piping C which was being used with the conditioner which used 
CFC and HCFC It is hard to dissolve mineral oil and the chlorine-based compound which remain 
to the 2nd connecting piping D, and a sulfur system compound in the refrigerant of hydro 
fluorocarbon, a hydrocarbon, ammonia, or a carbon dioxide. It may have a bad influence on a 
refrigerating cycle, sufficient washing is required, and especially washing operation by the 
conditioner of the gestalt of this operation is effective. 
[0072] 

[Effect of the Invention] Since this invention is constituted as mentioned above, the following 
effectiveness is done so. The refrigerating cycle equipment by invention of claim 1 of this 
application The heat souce which made piping connection of a compressor, the heat-source side 
heat exchanger, etc., and the interior unit which made piping connection of a flow regulator, the 
use side heat exchanger, etc., In refrigerating cycle equipment equipped with the 1st connecting 
piping and 2nd connecting piping which connect said heat souce and said interior unit For piping 
between the inlet ports of said compressor, from the outlet of said heat-source side heat 
exchanger used as an evaporator, or said use side heat exchanger The 1st oil recovery system 
which has the 1st filter equipment which has arranged the adsorption member between pore 
members, Or since it had the 2nd filter equipment prepared in inflow piping opening, and the 2nd 
oil recovery system which has a refrigerating-machine-oil separation member Even if it uses an 
established thing for the 1st connecting piping and 2nd connecting piping of a refrigerating cycle 
and changes a refrigerant and the refrigerating machine oil for the refrigerants into a new thing 
Separation recovery can be carried out from the refrigerant gas after the residue resulting from 
the refrigerant and refrigerating machine oil before modification of the 1st established connecting 
piping and the 2nd connecting piping changing in the 1st oil recovery system or the 2nd oil 
recovery system, especially — an adsorption member and a refrigerating-machine-oil separation 
member — the refrigerating machine oil before modification — respectively — adsorption 
treatment — transparency removal can be carried out and the harmful nature of established 
piping can be reduced. 

[0073] Moreover, in invention of claim 1, since the adsorption member of the 1st filter equipment 
of said 1st oil recovery system used the refrigerating cycle equipment by invention of claim 2 as 
activated carbon, it can carry out adsorption treatment of the chlorine compound and sulfur 
compound which the refrigerant which the adsorption treatment of the mineral oil used for the 
refrigerant containing chlorine can be carried out, and contains chlorine deteriorates, and are 
produced. 

[0074] Moreover, in invention of claim 1, since the adsorption member of the 1st filter equipment 
of said 1st oil recovery system made the refrigerating cycle equipment by invention of claim 3 
fibrous adsorption material, it can carry out adsorption treatment of the mineral oil used for the 
refrigerant containing chlorine. Moreover, the adsorption treatment of the chlorine compound and 
sulfur compound which are dissolving into an oil can be carried out. 

[0075] Moreover, the refrigerating cycle equipment by invention of claim 4 In invention of claim 1, 
claim 2, or claim 3 said 1st oil recovery system Since it had the container which holds said 1st 
filter equipment, opening of inflow piping prepared in said container lower part, and opening of 
outflow piping prepared in said container upper part and had said 1st filter equipment between 
said double door regio oralis The oil which came out of inhalant canal opening of the container 
lower part collects on the lower part of a container, can decrease the mineral oil which goes up 
the inside of a container with a refrigerant gas, and does not need a superfluous adsorption 
member, but is adsorbed certainly, and separation removal is carried out from a refrigerant gas. 
[0076] Moreover, since the refrigerating cycle equipment by invention of claim 5 is set to 
invention of claim 1 and penetrates the following [ magnitude predetermined / member / of said 



JP-A-2001-41613 



Page 16 



2nd oil recovery system / refrigerating-machine-oil separation / in the molecular size of a 
fluid ], it separates bigger ester oil than that of a molecule, and mineral oil smaller than that of a 
molecule, and can carry out separation removal of the refrigerating machine oil with the harmful 
refrigerating machine oil with which molecular weight differs so that mineral oil can be removed, 
for example. 

[0077] Moreover, the refrigerating cycle equipment by invention of claim 6 The oil concentration 
detection equipment which detects the oil concentration of the predetermined refrigerating 
machine oil prepared in piping between the inlet ports of said compressor with said oil recovery 
system in invention of any 1 term of claim 1 to claim 5 from the outlet of said heat-source side 
heat exchanger used as an evaporator, or said use side heat exchanger, It has bypass piping 
which bypasses said oil concentration detection equipment connected through the piping 
switching unit, and said oil recovery system. Since the flow of a refrigerant etc. is switched to 
said bypass piping side with said piping switching unit from piping by the side of said oil 
concentration detection equipment and said oil recovery system when the detection 
concentration of the predetermined refrigerating machine oil of said oil concentration detection 
equipment becomes below a predetermined value It can know that washing of predetermined 
refrigerating machine oil harmful to refrigerating cycle equipment was completed, and passage 
resistance of a refrigerating cycle can be reduced by switching piping for which a refrigerant etc. 
flows to bypass piping. 

[0078] Moreover, the refrigerating cycle equipment by invention of claim 7 In invention of claim 6, 
for piping which connects said oil concentration detection equipment and said oil recovery 
system When the upstream and the downstream of said both equipments are equipped with 
piping isolation equipment, respectively and the detection concentration of the predetermined 
refrigerating machine oil of said oil concentration detection equipment becomes below a 
predetermined value Since the flow of a refrigerant etc. is separated with said piping switching 
unit and said oil concentration detection equipment and said oil recovery system are separated 
from piping by the side of said oil concentration detection equipment and said oil recovery 
system with a change and said piping isolation equipment to said bypass piping side In addition to 
the effect of the invention of claim 6, oil concentration detection equipment and an oil recovery 
system can be used for washing at the time of renewal of the refrigerating cycle which uses 
other established piping. 

[0079] Moreover, the refrigerating cycle equipment by invention of claim 8 The heat souce which 
made piping connection of a compressor, the heat-source side heat exchanger, etc., and the 
interior unit which made piping connection of a flow regulator, the use side heat exchanger, etc., 
In refrigerating cycle equipment equipped with the 1st connecting piping and 2nd connecting 
piping which connect said heat souce and said interior unit Piping between the inlet ports of said 
compressor is equipped with an oil recovery system from the outlet of said heat-source side 
heat exchanger used as an evaporator, or said use side heat exchanger. By the refrigerating 
cycle which uses the thing of the 1st existing refrigerant and updates newly said the 1st 
connecting piping and said 2nd connecting piping to the thing for the 2nd refrigerant using said 
heat souce and said interior unit Since washing operation of said the 1 st connecting piping and 
2nd connecting piping is carried out using said 2nd refrigerant and its refrigerating machine oil By 
washing by the 2nd refrigerant which does not have to be complicated, does not have to require 
long duration, does not have to carry out washing by the cleaning agent of high dedication of 
activity cost, and is used newly, and its refrigerating machine oil An oil recovery system 
separates and removes the residue resulting from the 1st refrigerant which was being used 
before and its refrigerating machine oil, and operation of refrigerating cycle equipment is attained 
as it is. 

[0080] Moreover, in invention of claim 8, since hydro fluorocarbon, a hydrocarbon, ammonia, or a 
carbon dioxide is used for the refrigerating cycle equipment by invention of claim 9 as said 2nd 
refrigerant, it can remove the harmful oil which is not dissolved in these refrigerants, a chlorine 
compound, and a sulfur compound. 

[0081] Moreover, in invention of claim 8, since an ether oil, ester oil, or an alkylbenzene oil is 
used for the refrigerating cycle equipment by invention of claim 10 as said refrigerating machine 
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oil, it can remove the harmful oil which is not dissolved in these refrigerating machine oil, a 
chlorine compound, and a sulfur compound. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the refrigerant circuit of a conditioner as an example of the 
refrigerating cycle equipment by the gestalt 1 of implementation of this invention. 
[Drawing 2] Drawing having shown the oil concentration detection equipment of the gestalt 1 of 
implementation of this invention. 

[Drawing 3] Drawing having shown the relation of the refractive index to the mineral oil 
concentration of the refrigerating machine oil for HFC of the gestalt 1 of implementation of this 
invention. 

[Drawing 4] Drawing as for which the refrigerating machine oil for HFC of the oil concentration 
detection equipment of the gestalt 1 of implementation of this invention and mineral oil mixture 
carried out refractometry ******. 

[Drawing 5] Drawing having shown the 1st oil recovery system of the gestalt 1 of implementation 
of this invention. 

[Drawing 6] Drawing having shown the adsorption engine performance of the chlorine compound 
by the activated carbon of the 1st oil recovery system of the gestalt 1 of implementation of this 
invention. 

[Drawing 7] Drawing showing the refrigerant circuit of a conditioner as an example of the 
refrigerating cycle equipment by the gestalt 2 of implementation of this invention. 
[Drawing 8] Drawing having shown the 2nd oil recovery system of the gestalt 2 of 
implementation of this invention. 

[Drawing 9] Drawing showing the refrigerant circuit of the conventional air conditioning. 
[Description of Notations] 

A Heat souce B Interior unit C The 1st connecting piping D The 2nd connecting piping, E Heat 
souce 1 Compressor 2 Change-over valve 3 Heat-souce side heat exchanger, 5 Flow regulator 6 
Use side heat exchanger 10 Oil concentration detection equipment, 11 The 1st oil recovery 
system and 16 2nd oil recovery system 8 Accumulator, 11a A container, 1 1 d Opening 11e Pore 
member, 1 1f Adsorption member (non-[ made from a propylene ] ****) 1 1g Adsorption member 
(activated carbon), 11i Pore member 12 Piping switching unit 13 14 Piping isolation equipment 15 
Bypass piping It is the 2nd filter equipment 16f. 16g Refrigerating-machine-oil separation 
member. 
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1 4 J: 0 iA2K£ttfcl&a 1 0 fc J: O*0i©ttElJR«g 1 

ofcj^s&ioffliajK^g 1 i «c©sssfe©^©fl6iJ 
n Q n fcfffijfflBj#lr < ffirax h r c ©^Sfe©Bfl§©tt?SS 
tfc*n££g 1 OfcJ:^i©ttHiRSIg 1 1 
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[0 03 9] ifctt. ttttftfeftlStB 1 0 K-3l,»tlfflt 
5. 12 BWftKI&fcJ^g l oo«ailtefe®t* 
5. 10a BR»K08». 1 0 b BSS 1 0 a ©±§P 

^l-*10f«W6ntW. lOcB^SlOa© 
JJBCRW &ft:te*ItiB* , 1 0 d R&8 l 0 a ©TS& 

tcswenfcffi^r, ^gptcB^'^^i o e»« 
nri>-2>„ i o g*ij;o*i o h \-mwt*mtz>%M. 1 

0 i ^e>©7fe*Sji-r-g>5^7x^?>ifes^r* 

10 -6. Sfc 1 0 j K3ftR 1 0 i iv>h<D*lWb<DffiB8m.* 
[0 04 0] SfeABBSl 0 b .fcOSSAL-fcHFC©^ 

h f cm%mmm. mmwi*. ? * 1 o f tc 
zmw$<D&mwmiz®w.i>v < Bissau sco?^* 

1 0 f £jIJiU SSI 0 a©ffig|5ic^Tt'6o Sfc, 

1 0 f &mMl>1tHFC<D#Z#lM\Z< HFC 

«fco*»s©i©-§i5i««cmttJiB^ i o c j: o ata-r s. 

20 [0 04 1 ] ^mmOBMCDH F C?&«*ttffl 

B> ?KSJ&S5 4 0nm©"BJ»^K:Str€.®*f*Bl. 4 
5 4r*>0, ftfc, CFCfcitfHCFCMSffiffll 
fc^*Pf Dtlgrffiffl fc&KK* C *5 J: 

B2S D K«B 1/ t:i» *Sft»®3EJSS»B C F C *J J: r>*H c 

54 0nm©W^JC^SffijT*Bl. 4 9 8rS> 
30 5 4 0 n m © nJfl^JC^ f il*T^©M#r * S „ 

r. -e©Zl^-fK©^S5& 3 5 4 0 n m©"5J^7lcK>[=J-r2>B 

&S*55 4 0 nm©iS^C'Olir^L//c*^ ^^*^6>^ 

-r-st^-rn©iSS©'BJ : fi3i&ic-piir^i§iii©H#^ , 3 

[0 042] Ufc*Sot, HlOii?) !|$S©?S«© 
/M10g> SHI 0 artiC^aS^fc 
40 <bS6tt©®^> 'NK 1 0 h £«rtfeffi3l 1 

0 j tcr:fl£©a3a3ftg«*fc*DU x^-f-^?ftiiAtt©?g 
^«©®*T**tl* , r 5 C i (C j; 0 . SH 1 0 a *©x 

[0 04 3] SHI 0 acfitcSaShfcxX^;l/ffliS£ 
?S©?l^^©*©®ffl5SS^ 6 *©ffl*T^ ; Srft#-r 4 * 

s*H4«ca-5(,>-rsiiii , rs. H4«c*»i»t:, i o i b 

SSfT *JB*f *W n , <D'm, 1 0 h »-e<0j«ESK*f -r s 
JBJf^WnaCD/hK, 1 0 j \mWt 1 0 i ©?^JS*^ 
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^-C&£„ £/c, 10 k, 10 1, 10m, lOntt^ 
Mit^m 1 0 g iO^I 10k, /Jn& lOgiHFCffl 

&mmmtMm<DU^wi±(DWWi o i , hfcm 
mm^mm(om^mt^m i o h £©j?® iom, >m 

1 0 h i^«iCDWI 1 0 nT?*S. 
[0044] — MlftfC, *SjRS©*K» , r 

^sjKi**icni«**a-ri, sBit,fc#©»si*Ttt 

OT©<fc5$C&S. 
T= (4n„n,) / (n,+ n t ) 2 
[0 04 5] Utc&iX> @4(C^-TJ:^K»1 0 i 
*>«=>&&igg©:Jfr£#rr£<hfilffil 0 k, J?M1 0 1 . 
Wm 10 m. W\S 1 0 n-C^©igft©^c©5S®^R^'± 

©ifcK©7£©:8ji* T WXV<D J: ^ & S . 
T={(4n,n 1 )/(n, + n 1 ) i }'X{(4n 1 n ! ) 
/ (n a + n,) *} 2 
[0 04 6] CC-C, n.tt, ^©feg©»C*i"r£^ 
«©fflJ»T*r& S/ces6|S^P©|l-C, n a «-e©?gs©* 
fc*f -T ■5)StFr*©fE^©W-5f4©/J^ ; &ffiffl-r & C <b tc J: 

[0 04 7 ] C©«fc 0 CC, jftiB 1 0 i <£ 9#^©«S© 
Tfr&fiSU l^BSl 0 j (CiO^©^*©*©^®** 

^Ci^njfl-c, 03&C^Ufc#&iX^.n4W©ft£tt 
«B££JSJIt*©IM6J: 0 . §S10a &Cg»l,fc»#* 

[0 04 8 ] C©<fc5CC, HFCffl?&aWWftitttt©a 

^*fc«j£©iffis<Me*»u «£*©a»**wj£ 

©te©rJ|jt£tfe*D^5c ccrtiJ. 

ffi©j£#©tt©S£tKK:oi>T &|HjJS«:*i^tt# 
[0 04 9] M^l 0 eiDSSl 0 allies 

WffiflTciftfcrr -5 c <t **t * , tttt©tfti£tf Stuffier 
[0050] ^fcmi©ttHJR^g i i ic^-cmw? 

05ttlffi©fflBliK»gl I (DMZmmVtc&CD-V 
1 1 a«RWR©SW, 1 1 b HjjfetUE*. 1 1 
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(c«T^fa&cSsAW«*f <£ 5 «Mh3* 1 1 d **K 
W6nTUS„ 1 1 efcj:t>*l 1 il*W?ia»fC*S7 

4)i$-e$><Q, mm&m-efcf&zti^ ■? dvzi iefe 
mi i i emmt i o 5 ^u->mstx, cn«±©^ 

#<*©S#5&fH*:? lleMCflli 

1 1 fB^'JT'at^^it*!), 1 1 e 

10 -cfwasnti**. iwi i e, i i i , mmmt 

^SfcHJJ&T 'P f £< iWWl 1 e, 1 1 i 

m ic mztmt 1 if, 1 u ©— ^sbs s *>-n « 

mi©? ;l<£ -©&£«««fc , f . 
[0 05 1 ] JfcAffiff 1 1 c«fc KlffiWtcH F C*£$L 

h f c/g&atttt. sawBflffosisw*^ 1 1 d «t 
o^ni i aT^tcrpj^o-nswsns^^K^A-r 

4. «S11 a(CP>c*^W6n^HFCffl^a», it 
^©^^^©^©^©ttSK^Sl 1 aOJgSBCC 

«B««c**n*HJI5WW©— »«. H F Cffl&gtffi 

[0 05 2] 1 1 a©J^(Ci*j8b*ft£*>ofcH 
F CffitfWSftltt, i£»^©»S^«H FCiife KSS 
1 1 aft%_bP?U 7 1 1 etcatS. CC"C 

it. A#£# 3 i o s^p^Rhott^fcCiarcs&t*. 
•7-<>\>Zl 1 e£jftSL/eHFC, HFClMitt, 

smsec. D4»©»aiw«««tti i f^at^- 

[ 0 0 5 3 ] # y 7"P t U>««Ntt:*<5!R«W« 1 1 

30 f imm&-e$> <o . HFcmm ss»s«c. d 
st»^©tttpK:^¥uri» i>m.mit^!&.z^mib^t 

Hf^^l©-gi5fe®#g|5M 1 1 f (cJ:«3BR#3tiS„ 
[0 05 4] CR#g|5M 1 1 f ZMMbtcH F Cfc-JC^H 

fc m&mvm, ®zmmzffi±i%i 1 g^a-rso rats- 

« 1 1 f WEA^cib«®«fe <fc 0*WL«^* W U HF 

[0 05 5] S efctSttj^ 1 1 g Btt*Sffi«*«:»H V 
taffittKtc J: SJfiSR^fc^W©**^*^ U fc fc©^?«> 

d. «wi*#'(arS'SK^fc f 3©s*'<ta^eR*a: ; &. « 
**aas^fc-^w©«flE*^i/"c«'»s. ecru, ffitt^ 
©^ib^fc^f-r-S^Wtt^^^fc*^ «tSf{b^ 
tc-3(,>rfeiai«©iR«tt«*WL-c«,»*. c©J;5Kffi 
14^1 1 e^fflt^CiicJ:^, W«fttt53\ ^^b-& 
5tm'fb-^J ; £ ; &®«S-li'SCiA5-c#, ^*m<W 
50 «3K}*|**'C**. 
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CO 05 6] fSttBH 1 g*MMVtcHFC&7 4Jl>* 

1 1 h. y j)i>$ 1 1 i ^mx^-Wri i ai\H±mcm 
u mmmmi i b £K>fam?z>, a*. tt@iK3gg£ 
lt> w^om*Dte®^wo>Rt>K> icim<D (mm 
<D%m2t,cmm) m2<Dm®mmm.^-oxh. mmm 

[0057] C©Hl©ttlslJRSg-C»SK#§W 1 1 f 

tct£, mMm^tbx^<omcM)vu-^mm. io 

[0 0 5 8] §<=»(c s mi<r>mwmmc*5j:z?m2CDm 

■t&fm-zmmis, ■&G&mmzmMLxb<i:<. ^-©j: 

[0059] 5 cc, ttrss^^g i o . an 
©ttHJRSg 1 1 zftm®$micms.Tz> c tic* <o , 2 o 

s, ^@«rt©^©tt#»** | tft» , ?s» cfc 
hc f c^m^m^tc^w.^^ ?>vmmxmm i>ic.m 

1. »2©«*B2WC. D£. ffl$fC> g«WB*SU ffi 

fflt?**. HF Cf ©S&^iSffiffllfc^f •/ * 
;uggg£S«-r &&©-?&&,, »i©tt04X*IS 
b. sairt©aft2iiasisf±»scrr*fc3SiB i 6H». wee 

KiSttfiS) Btt«£©«M^fWSW3:£\ 

ja*3&jft<«c*. «Asti i c 

I3W>6 W*:tt»B«»©T»«:»») . 1 1 i> 

ML.fc^j^mLfc*5, ^3©swif#i 3 tmAcomtn i 
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[0 06 0] C©3ISfe©^-C«> ffil©ttII]JK£lg 1 

1 ©8SSi#ifTK:-X>r B, UIB© J: 5 5c&8$fcf-iSr#j& 
££ffi£#2<fc7*»AU-£8AP£©ra©I2ff#«: 
feMSll* *©teK. E3^#2<!:E8I«1©AP©PS 
©BBS, 3 6 tcig&SS £ L- X ffi -5 3 © ffl 

□*>e)I*«i©AP©IBI©ffi«XW^ES«fc 
fW«l»Saft» 6 ©UP*» 6BBM«i©An©niI©lBS 

g-r & ccte$st«Ba* #xtfl**£ 1 1 &mm x& n « «t 

^l©»HHRSIS 1 1 ©KB*l»f *3iRP6»i t^^ffi 
5 IIMims 3 ©ffiPrt>&ffifiSfHi©AP©!S©E 
<ff £ t^c*§^B v ^SWsB, jft»^*->2*»6tT 
l\ !8gt§3r*^fiS £ LTffi^i fiJfflWM^m^ 6 ©W 
P*^ra«i©AP©ffl©SBeiUfcJS^«> 

©aniiRSgl l*SftL--r*>6ffilffllSl^MSJ:^(c 

©teHUKiSgi i «o»8BWfK:oi,>rB. 
0»2©*2©tt@iDUR« l 6 tc-o^r fera«-c* S ) . 
Sfc. C©HSt©^-C«, W»#r**H*^ s 2(c«fc 

43£f8S£-r&) ©W^nJtB&^-y^ f JWC-X»"C 

a^wwffl^ac*^ *n»©jMii*tii— Row**-* 

$->lX»2ift5 (2fsfffe^©*S6©^8S2K:*s 

^gsm 3 tifc^mm^Mx i> mm^^m-r z> c 

m<om^mthctumhi^xi>^. mwwiA 
&m^&nteim2fttcgmmms.<ic$5^x ^mm 
<D%jm*m-?z>ztwnhfrxfoz. *fc. c©^sfe© 
mmxum.immgiWter>^xm.wi>tci)K ttsmwfr* 
^-ico^x&mMvmmftmztiZo 

[0 06 1 ] #(C, ftimtiit Ltl-fJl'ttSfcBi 

X7 v ;uttSfcBrji' : ¥;i'^>H2>tt ; 2:ffi<'^fcJS^-. cii 
6©<*»^tt«: liffi?©*l0^iT* SCFC^HC 

f c c > r t > fc^^iif mmxmm ox ^ tcm&om 
i©s^sb«c, iU2©8»K*Dtc»a-rs. cfc-?> 

HC F C t»fc^WB»«©?&aW»tt^**tt 
ft^^ffliU&l^iife. CFC^HCFC^Il^fcS 

as3fn*is-c«fflU't:t^0i©^BBifc, m2<Dmm 
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«rt?**. &«£Lrtfi,<tt5»2©fc*rc* 
FP7JM-P#-sj<>$rt:«./W Fp#-jK>$ 

(cteorf*, CFC^HCFC£/Boro/t^irai£ 

m^zm&^mkmt&ty^mfimt&m&^ 4 fp 

$&r*s. 

[0 06 2] HSfe©?$&2 . C ©»«©**© 

~D, 1~9> 1 2~1 5R&9 at*. Htfe©?$&l i 

BW©ib©-c**ft:&, mmt£t&w% i &%-rz. mac 

*$or, E[M, 1 6 «J»2©te[I]JK»gr& 9 . 
^2©»[HlJRSIg 1 6 0M2iT + >AU-$8 

©ra(c-en-en^3 ©»f#p i 3 > m^cmrm 1 4 * 

[0 06 3 ] 0cfj©J|^E|l355-i5fe^/^--> 1 © 

i^n*. sg^EP^^#->2©*ft*^u 

[0064] ^2©tt@JD?^g 1 6 Ko^rpJfS. 
08«^2©ttlHlJR^gl 6^07nOfcfe©-eS)?>o 1 
6 a «R1§rtK©3§^ 1 6 b 1 6 a ©igRiCifctf 

6nfcdSAffie-t?5feSSSI5K:«l|2©7 -f ->V# -*§gr& 

z&ffltR<D£mm7 ■< i 6 f jWRw&nrt,**. i 

6 c tt&S 1 6 a©±SWC«W 6tlfc?Stlli5«, 1 6 d 
;U:/1 6 e^i2W6ftrOS„ 16gi«16afil 

■So 

[0 06 5 ] »AlBflf 1 6 biOSAWcHFCW 
«tv HFCTOSitt, gS3<&K, ? 4*$ 1 6 f tc£| 

»jft?®<J:!5:07 •/rt'* 1 6 f ^iM16 

[0 06 6] =f.MW«««. »^*3*-S©AS 
SJEtToiR^aiifi**. I£ift©^^©^««*j J; 

•?-200~600t?*i9, f^WHFCffl^SittJ.^ 
?-;Mtt©±Jft&©&?*K*>J:* 700~8 00-C*5 

1 1 g^ttftSCiKJ:^ tt»©*3W=JA»«Mll 
1 g &»jir#§g§ 1 6©JSgP(cSm3tl-So dTA^ll 
Ml 1 g^MSr^fcOiX^Mfl©— SBfcKHFCtf* 

>w« i i *> tc*mi« i 6 c <fc o ittts u . -aw* 
MM1 6 g±(c^®-r^„ 
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[0 06 7 ] C<D£5lCbr. Sg£l 6 a©ftBPrHF 
C»JK. HFCffl^«^»ii£tt«^«l§n6 0 Sfc. 

1 6 simmcmmstitcmmammi e d*«r. 

6 e*HIW*Ci«:J:0iajR-r*Ci*«t?* 

S. 

[0 06 8 ] C©<fc9K:> zfA^HtHSaW-rSCiK 

[0 06 9] £Lh©J: 5«C, ^2©tt0JR^S 1 6 
10 «0iSl'9K«« , r4Ci(cJ;O. 01©«Mie i »C > 0 
2©^EWDte^gUr05WW&$£te3?©te# ; &$> 
l|iKr#, CFC, HCFCSM^ 

t,fc&3RlM#^K£H«'r£fc©T?*S. 

[0070] c«wwi©^«rctt. ttiaiRiigi l-c* 

Lfcm©ttlimSg£3S2©ttla»a©ftft9 CcflWB 

20 ITfc. wria©3esfi©^fii3ic*j^-ciei©ttiBUR 

$®©f^t>DtC^2©jfi|5|iRi?S : £ffi-3^*>«fc<'^ * 

^^snyj^wRnssa^^Piw©*****" * c * 
fcteM^jK^aSffi-^saMS^SS s ftr or *>R« 
t«»r^fe?iitcsa«3 ft fcsswmsaKK* or *>pi«i© 
30 ^rtt^miSffi^gKoorsiWUfc^ 

-tcoor &|!Mag©$j*#f§6ft5. 
[0 07 1 ] «fJC. ^«^tt<t Iti-^iSfcBi 
^.-?-;l'ffiSfc«T-'l'^^>-te*>?S ; &fflOfci#^. Cft 
€>©»W«»«C»C F C-^HC FC£fflOrOfc^»i8 
S«atc«fflurc»fc»i©SSttK«c. ^2©«^1B« 
D(C«g-T?>. CFC^HCFC *fflHtl,)?t^ffl 

sia©^««lj*r*-5S£tt^Pbttofc«?>, cfc^ 

©^seflfc, #2©«a*E«D*teflr*-s»^ ^ 
40 sBifflss©^-^^*^^^. aRawt?**^* 1 

-H^ft ^«St? & 0 , C ©ieSfe©0^©^MsBW^ 
«tc«fc*tt»»E»W«:WJttr**. Milt 
Fp^j^p^-^VS/c}*^^ FP*-sK>*fc 

feor«, C F C^H C F G41UT^fc^®lfDSB 

^P*-jft>*fc»^-f FP*-#>*fc«T>*" 
so 7S fctszaif b«8R©»iKR:«» < < < * 
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[0 07 2] 

©-c. ottoj: 9 xmom&m i ©#§ 

EB»«©APiHi©E*fc:. ni?LSsM©mtcR4Hm«ie 

©-C. <$3B1M *^©m©^E«&^1l^©«W» 
*ftaB!©fc©*l&», »^OMOM»4 
•rSlfc *> ©{C^H LTfe, #i©tt0JRS«3«:8&2©tt 
HJRiSgKte^T. Ki^»i©aHlE«RC«»2©sa« 20 
i3«f©^M«?©^RW«l»tt(CiliH-r*«SW^ 

[0073] ^/^ m^m2<D^micj:^m^-{i'to 
ilg«, it^iBic^Hjtcfc^r. BtriBmi©tti5iJR»g 

©»1©7 -^g©5R«g|5M* 5 rgtt^i L/fc© 

ib&tozwmst&cit 30 
©sti©:? ^ )\> % -mw<nmmw>mmmtt.w&vs t u 

[0075] m^MA^mm^wm-Afto 

iHgtt. ft*ifU. »*3B2X«»^3©?6WK:fc^ 

r, i«fa^i©ttiHi>c?sg«, isiio? < tozgmz 
amtzn&k. ms&gm-Fgucmtit* «ae»©pb 40 

wt. msssiov a ton -^m.^wmm^uumm 

[0076] s/c, m^m5<Dmmic^?>^mv--fi>to 
g©<^a^tt^gt§m«, s^*©^-f-©A* s^§fs© 

^*S«T©*>©%S3fl^*S©T. ^f©«fc0 so 
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[0 07 7 ] S/c> I»^8©»WC«fcS&»!M** 

gm.it. m^m 1 *> 6t»*^ 5 ©<,>-rn#>i>i©fP.^c 

*iJfflflJMS^I©HiP^e»lMlBJI»©APP^©iB i »fc 
IWBtt0JRi?gi i fc{Ci£WfcMS©*fr«&tt©ttift@: 

M U teWf BifflSK^ftiilg £Mi3»mK£jg £ * 

x-r -r ^uEt t *m a.. wiatt«tt<ft»««©w 
s©»*^©*w«i^j^ifi«T & a -> fcw^K > 

^HiW^tt0JRSISfliJ©iBff*> e>B«fB^' -f '<XE«fffl!J 

^sot, ?&8BiM ^i^gtcwwT&ssrje© 

^{S^tt©^#*^T t/fcci C i *«-C* > »JW 
SJWQfcft SEW*'* -f ^IBWKflHft*. * C «!: «: «t 0 » 

[0 07 8 ] Sfc, 8»3|5ffl7©«iHtCJ:*^ai*-f 9)V 
gfftt. l»3R3«6©»98K:*j«,>r 4 MfBBtttSlStt^B 

mm LTmmc^n^inwM'QM v'&twzffiit, wta» 
?«at^n^g©3fS©^^te©t^w?SK*5gfSfii«T 

^«rlBtt^K^»l«g i mf IBttH JR^SWCE'S* 1 6 W 
IB^V/^IB«M^W^^.> ^-3. WfElBW^Jitb^g 
icj; rj f?fSttrS^*a«gif(riBtt|5HR$gg<b*«Jii|-r 
©-c, 8»#3l6©^©^#(cJnAr, ftWSMfcfci^g 

4jft0«««i*fi©«»Sflf**WB'*'*^*'f 
©MffBf ©»s^*cf Uffl-ca- So 

[0 07 9] Sfc. |»*S8©»WCCj:&?&afy-<e'^ 

tfriB^^ 4 MsB^rtm t &m*Dm 

*fflB«&C«»2©S8WEIBflF 4 . ^ i 7 

HtrfBWfflfW^3i^f5©WP* :> ?>*«ifBJI«©APra©E 
-KJcttlalJRilg^ffi^, «fE»a©Sa»iB«SiWiWB*2 
©SS^Bff *SEff©»i©^© ^©^^Sffl L/ > HMlBii 
«R?>'buIB^I^« i*ff^<ffi^*2 ©»««©*> © 

ccM»f-r-&<^i*-t > -'< , ^-'i'"c > > itrta»2©?&iiRo*-€-©^ 
aM(Ka*fflc >-c wriB^i©«^EeRo'® 2<Dmm i s z 

©lif(,i#ffl©^SfiJtcJ;S^*-r*^Wa<. Sfb 

WK«oTi>^i©?M^cf*©»aMwaKiBH-rs 

^tJ*»HiRiggtcj:0^fi, BSSbv *©**»« 

[0 08 0] |f^9©^icJ:«»^«-y--Y^^ 
^g«. |»«a8©»WCC4Jt>-Cv WE»2©?&«StiL 
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[0 0 8 1 ] ifc, itt:#Pi i ooswcciSMf-f * 

[0 l ] c:<D^BJOJ8»<D^fiSncj:S^i«1f>f^^ 

[03] d ©«B8©iaii(D»JIB lOHFC m^MMfe 
[04] c ©»H©l8W©0tt l ottrSS^p^go 



2 0 0 1-41613 



20 



[05] c<D^mcommmmi(omi(D^mumm *2o 



[^6] c <omm<ommoymm i ©f&ioifiiai jrsm 
co?gtt«cc cfc &mmik®m<ommm&*m h tcm 0 
mi] z<DmM<Dmm<D%m2tc<i:z>ft!mv azk 

[08] C <DWR<OWk<jyBm 2 (D^2(Dttli|JR^g 

[09] mt<Dm^mw<D&mm3&*m?m 0 

m i (Dmwmm. 

1 StiM* 2 
1 0 tt?SS«^P^S, 

i 6 m2<Dmm®mw. 

8 T^^AI/-^, lla lid HP 

gp, lie 1 1 f mrnm* 

u>t?Wft) , l l ««N»W (iSt*«> > l 
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